CD14-dependent activation of human endothelial cells by Bacteroides fragilis outer membrane.
We studied the capacity of isolated Bacteriodes fragilis outer membrane, B. fragilis NCTC9343 lipopolysaccharide (LPS; endotoxin), and B. fragilis NCTC9343 capsular polysaccharides to activate human umbilical vein endothelial cell (HUVEC) monolayers. To assess HUVEC activation, E-selectin expression was measured by enzyme-linked immunosorbent assay (ELISA), Northern blot analysis for E-selectin-specific mRNA, and electrophoretic gel mobility shift assay (EMSA) for NF-kappa B, a transcription factor necessary for E-selectin gene activation. Exposure of HUVECs to B. fragilis outer membrane fractions, separated from other components of the B. fragilis cell wall by isopycnic, sucrose gradient centrifugation, significantly increased surface expression of E-selectin and induced functional endothelial cell-dependent leukocyte adhesion. B. fragilis outer membranes induced translocation of NF-kappa B to HUVEC nuclei and accumulation of E-selectin mRNA in HUVEC cytoplasm. E-selectin expression induced by B. fragilis outer membranes was not blocked by polymixin B. In contrast, E-selectin expression induced by outer membrane fractions purified from E. coli was competitively inhibited by polymixin B. Neither purified B. fragilis LPS, a prominent constituent of the outer membrane, nor purified B. fragilis capsular polysaccharides induced HUVEC activation. Two different monoclonal antibodies directed against human CD14 completely inhibited B. fragilis outer membrane-induced NF-kappa B activation, E-selectin transcription, and E-selectin surface expression. We conclude that the outer membrane component of the B. fragilis cell wall contains a proinflammatory factor(s), that is not LPS, which induces human endothelial cell activation by a soluble CD14-dependent mechanism.